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(54) RECORDING SHEET 

(57)Abstract: 

PURPOSE: To provide a recording sheet in which ink absorbency and glossiness are improved in 
the sheet in which an image can be formed by ink jet recording, etc. 

CONSTITUTION: A recording sheet comprises an opaque support and a colorant receiving layer 
provided on the support, wherein the surface of the support at the side provided with the layer 
has glossiness of 70% or more and the layer is made of silica particles having mean primary 
particle size of 10nm or smaller and a water-soluble resin. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The sheet for record with which it is the record sheet which consists of a color-material 
acceptance layer prepared an opaque base material and on it, and the near front face in which the 
color-material acceptance layer of this opaque base material is prepared has 70% or more of 
glossiness, and this color-material acceptance layer is characterized by being the layer which 
primary [ an average of] particle diameter becomes from a silica particle and water soluble resin 
10nm or less. 

[Claim 2] The sheet for record according to claim 1 with which this opaque base material has the 
enveloping layer of polyolefine on the near front face in which a color-material acceptance layer is 
prepared. 

[Claim 3] The sheet for record according to claim 1 which has the enveloping layer of the 
polyolefine with which this opaque base material contains white pigmients on the near front face in 
which a color-material acceptance layer is prepared. 

[Claim 4] The sheet for record according to claim 1 with which this opaque base material consists 
of an enveloping layer of the polyolefine containing paper and the white pigments formed in the 
near front face in which the color-material acceptance layer is prepared. 

[Claim 5] The sheet for record according to claim 1 with which this opaque base material consists 
of an enveloping layer of the enveloping layer polyolefine of the polyolefine containing a white 
plastic film and the white pigments formed in the near front face in which the color-material 
acceptance layer is prepared. 

[Claim 6] The sheet for record according to claim 1 with which this opaque base material contains 
the metal thin layer prepared in the near front face in which a white plastic film and its color- 
material acceptance layer are prepared. 

[Claim 7] The sheet for record according to claim 1 with which this color-material acceptance 
layer has 50 - 80% of voidage. 

[Claim 8] The sheet for record according to claim 1 with which the weight ratio of a silica particle 
10nm or less and water soluble resin has this primary [ an average of] particle diameter in the 
range of 1.5:1-10:1. 

[Claim 9] The sheet for record according to claim 1 which is a sheet for ink jet record. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the sheet for record suitable for carrying out image 
formation using color material. It is related with the sheet for record for forming the image sheet of 
high gloss by ink jet record especially. 
[0002] 

[Description of the Prior Art] In recent years, the record approach and equipment which various 
information processing system was developed and fitted each information system are also 
developed and adopted with rapid development of an information industry. It miniaturizes, there is 
also no noise and the equipment used in such a record approach in the thermal-ink-transfer- 
printing record using the ink record using an ink jet or a plotter and melting mold color material, or 
sublimation mold color material has become a light weight and the thing excellent also in operability 
and maintainability. Furthermore, the equipment used by such record approach is widely used from 
colorization being easy recently. Moreover, colorization progresses also in record of the 
conventional electrophotography method, and the full color printer and the copying machine have 
been developed and commercialized with high resolution. 

[0003] although the method of various kinds [ method / ink jet ] is developed — an object — there 
are three sorts, the approach using the coloring matter solution (water color ink) which roughly 
divides sexually and contains water-soluble coloring matter, the approach using the coloring matter 
solution (oily ink) containing oil solubility coloring matter, and the method of carrying out 
thermofusion of the low melting point solid wax (wax ink) containing coloring matter, and using it. 
The mainstream is a type which uses water color ink. Anyway, it is the approach of making breathe 
out a liquefied particle drop and forming an image on the sheet for record. 
[0004] In the above-mentioned ink jet record, when obtaining a minute image, liquefied ink is 
absorbed early, and it is required that there is neither an ink blot nor ink ******. Furthermore, 
while the hard copy which formed the image in the sheet for ink jet record has the above- 
mentioned minute image, it is required that glossiness should also be high. That is, when the film 
photo which is the ideal of hard copy is considered, high glossiness is the important technical 
problem which should be attained. 

[0005] In order to improve the above-mentioned ink absorptivity, various proposals are made from 
the former. For example, in the case of ink jet record, the activity of an absorptivity polymer is 
proposed by the color-material absorption layer, and the activity of solubility or the bloating 
tendency matter is proposed by JP,56-80489,A at JP,55-146786,A, and the activity of many 
polymer systems (polyvinyl alcohol (PVA), a polyvinyl pyrrolidone (PVP), polyethylene oxide (PEO), 
carboxymethyl cellulose (CMC)) is proposed. However, the pass-through effect of the water color 
ink by the hydrophilic radical or dissociative radical of a polymer was used, even if it thickened the 
film for this reason, sufficient ink rate of absorption was not obtained, and these absorptivity 
ingredients had inadequate control of a color mixture blot. 

[0006] Moreover, the approach of carrying out ink absorption by capillarity is proposed by JP,63- 
22997,B, JP,63-56876,B, JP,3-21357,B, JP,3-48867,B, JP,57-14091,A, JP,60-61286,A, JP,60- 
214989,A, JP,61-22983,A, and JP,62~227684,A by using a color-material acceptance layer as 



porous membrane. Although the color-material acceptance layer of such porous membrane is 
comparatively high about ink absorptivity, The method of using a porosity inorganic pigment for the 
pan with which high gloss is not obtained when light was scattered about (diffraction scattering, 
Mie scattering), and it considers as a record sheet since optical transparency was low since the 
aperture of porous membrane is too large according to examination of this invention person at a 
color-material acceptance layer is proposed by JP,55-144172,A, JP,56-148584,A, JP,56-148585,A, 
JP,62-273881,A, JP,3-24906,B, JP,60-245588,A, etc. High gloss is not obtained, when light 
scattering happens and it considers as a record sheet, since the color-material acceptance layer 
which consists of these porosity inorganic pigments also has a too large particle size of a pigment 
according to examination of this invention person. Moreover, the approach of using it, making 
condense the gaseous-phase method silica of 10-30nm of diameters of a primary particle 
secondarily is proposed by JP,3-56552,B. However, according to examination of this invention 
person, in the color-material acceptance layer which used the porosity inorganic pigment as which 
only such a refractive index or particle diameter was specified, since [ that a refractive index was 
large or ] particle diameter was large, sufficient transparency was not acquired. Moreover, the 
record sheet with which the color-material acceptance layer which has a detailed hole using a 
pseudo-boehmite system particle was formed is indicated by JP,2-276670,A and JP,3-281383,A. 
According to examination of this invention person, these were good about ink absorptivity, but 
since a refractive index was as high as about 1.65, sufficient transparency was not acquired. 
[0007] Therefore, in the sheet for ink jet record, the high (that is, high gloss is obtained) color- 
material acceptance layer of transparency with good and ink absorptivity is not obtained. Moreover, 
as a base material of the sheet for ink jet record given in the above-mentioned official report, it is 
paper of fine quality, a report grade paper, a plastic film, etc. of low glossiness (15% or less), and is 
opaque, and there is no publication that a glossy base material is used, and these official reports 
indicate the means for raising ink absorptivity. 

[0008] In addition to the paper of fine quality of the above-mentioned low glossiness (15% or less), 
and a report grade paper, from the former, the art paper of high gloss, coat paper, a cast-coated 
paper, etc. are used as a base material of the sheet for ink jet record. The record form with which 
surface glossiness has the coat of the polyvinyl alcohol over which the bridge was constructed on 
80% or more of cast-coated paper in JP,6-155892,A as a sheet for ink jet record of high gloss, for 
example is indicated. However, by the coat of the polyvinyl alcohol with which the bridge was 
constructed over the color-material acceptance layer, although glossiness with such an expensive 
record form is obtained, as mentioned above, sufficient ink absorptivity is not acquired. Moreover, 
the record material which prepared the layer which uses a pseudo-boehmite system particle as a 
color-material acceptance layer on the resin sheet containing white pigments, and has a detailed 
hole in JP,6-199035,A is indicated. However, highly [ glossiness ] enough, as the layer of a pseudo- 
boehmite system particle was mentioned above, although ink absorptivity is good, since its light 
transmission nature is not enough, it cannot be said to be the record material of high gloss by the 
resin sheet of this record material. 
[0009] 

[Problem(s) to be Solved by the Invention] this invention person came examination in piles 
variously, in order to obtain the sheet for ink jet record which can form a quality (it has sharpness 
by high gloss) image especially. Consequently, it became clear that the color-material acceptance 
layer which consists of the silica particle and water soluble resin of the specification which shows 
good ink absorptivity and high light transmission nature was solvable by preparing on an opaque 
base material with surface high glossiness. 

[0010] Therefore, this invention is the sheet for record which can form an image sheet image by 
ink jet record, thermal transfer recording, or electrophotography record, and it aims at offering the 
sheet for record which can form a sharp image. Especially this invention is the sheet for record 
whose ink absorptivity and glossiness which can form an image by ink jet record improved, and it 
aims at offering the sheet for record which can form a sharp image. 
[0011] 

[Means for Solving the Problem] The above-mentioned object is a record sheet which consists of a 
color-material acceptance layer prepared an opaque base material and on it, the near front face in 



which the color-material acceptance layer of this opaque base material is prepared has 70% or 
more of glossiness, and this color-material acceptance layer can attain it with the sheet for record 
characterized by being the layer which primary [ an average of] particle diameter becomes from a 
silica particle and water soluble resin 10nm or less. 

[0012] The above-mentioned glossiness is JIS. It is the value calculated by measuring according to 
the approach of a publication to P-8142 (75-degree specular gloss test method of paper and the 
paper board). 

[0013] The desirable mode of the sheet for record of this invention is as follows. 

1) An opaque base material has the enveloping layer of polyolefine on the near front face in which 
a color-material acceptance layer is prepared. 

2) It has the enveloping layer of the polyolefine with which an opaque base material contains white 
pigments on the near front face in which a color-material acceptance layer is prepared. 

3) The above-mentioned opaque base material consists of an enveloping layer of paper and the 
polyolefine (white pigments are contained preferably) prepared in the near front face in which the 
color-material acceptance layer is prepared. 

4) The above-mentioned opaque base material consists of an enveloping layer (white pigments are 
contained preferably) of a white plastic film and the polyolefine prepared in the near front face in 
which the color-material acceptance layer is prepared. 

5) The above-mentioned opaque base material contains the metal thin layer prepared in the near 
front face in which a white plastic film and its color-material acceptance layer are prepared (base 
material which the white-with metal thin layer plastic film used the metal thin layer as the front 
face, and was preferably pasted up on one [ at least ] front face of double-sided polyethylene 
paper). 

6) The above-mentioned opaque base material is a base material used for a film photo. 

7) The above-mentioned color-material acceptance layer has 50 - 80% of voidage. 

8) The weight ratio of a silica particle 10nm or less and water soluble resin has the above- 
mentioned primary [ an average of] particle diameter in the range of 1.5:1-10:1. 

9) The above-mentioned primary [ an average of ] particle diameter is less than (preferably 3-9nm) 
10nm. 

10) The above-mentioned color-material acceptance layer has the pore which has the average 
diameter of 5-30nm. 

11) The above-mentioned silica particle is 2 Inmtoa front face. It is the silicic anhydride which 
has the silanol group of 2-3 hits. 

12) The above-mentioned sheet for record is an object for ink jets. 

[0014] The sheet for record of this invention has the basic configuration which consists of a color- 
material acceptance layer prepared in one front face of an opaque base material and a base 
material. A color-material acceptance layer may be prepared in both sides of a base material. 
[0015] The sheet for record of this invention can be manufactured as follows, for example. As an 
opaque base material, it is opaque, and if the glossiness of the near front face in which a color- 
material acceptance layer is prepared at least is the sheet which it has 70% or more, the sheet of 
arbitration can be used. Paper of high gloss, such as a baryta paper used for art paper, coat paper, 
a cast-coated paper, the base material for film photos, etc.; Polyester, such as polyethylene 
terephthalate (PET) Cellulose ester, such as a nitrocellulose, cellulose acetate, and cellulose 
acetate butylate With furthermore, plastic films, such as polysulfone, polyphenylene oxide, 
polyimide, a polycarbonate, and a polyamide The film of the high gloss which this film was made to 
contain white pigments etc. and carried out opacity to it (performing surface calender processing 
etc.), or white pigments are contained on the front face of content plastics, such as the above- 
mentioned paper, the above-mentioned transparence plastic film, or white pigments, — it is — it is 
the base material with which the enveloping layer of the polyolefine which is not contained was 
prepared can be mentioned. 

[0016] The special kind paper in which the above-mentioned baryta paper, polyolefine coat paper (a 
kind of the base material with which the enveloping layer of polyolefine was prepared), or a metal 
vacuum evaporation© layer currently used as a base material for film photos was prepared can be 
suitably used by this invention. The enveloping layer of the polyolefine containing polyolefine or 



white pigments is formed in the near front face in which the color-material acceptance layer of 
paper and an opaque plastic sheet is prepared, and the opaque base material of this invention has a 
desirable base material. Even if it uses a transparence plastic sheet, an opaque base material is 
obtained, in the case of the enveloping layer of the polyolefine with which the enveloping layer of 
polyolefine contains white pigments, it is **, and it can also use this by this invention. As white 
pigments, a titanium dioxide, a calcium carbonate, and a zinc oxide can be mentioned. It is a 
titanium dioxide preferably. Furthermore, a color pigment, a fluorescent brightener, an antioxidant, 
etc. may be added. 

[0017] The paper containing the enveloping layer which consists of a metal thin layer prepared in a 
polyolefine coat paper, b polyolefine coat plastic film and c white plastic film, and its front face as a 
desirable example of the opaque base material of this invention can be mentioned. 

a) The base material for film photos which consists of an enveloping layer which consists of paper 
and polyolefine prepared in the front face as polyolefine coat paper, and consists of a polyethylene 
layer containing the titanium oxide which carried out size press processing of the stencil given in 
JP,4-149432,A, for example, was prepared in the front face can be mentioned. Especially definition 
does not have the paper used for polyolefine coat paper, and anythings can be used for it. For 
example, it can obtain by adding and carrying out paper making of a loading material, a sizing 
compound, the paper reinforcing agent, etc. by using natural pulp as the main raw material. In this 
way, polyolefine coat paper can be manufactured by extruding polyolefine on the front face of the 
obtained stencil, and covering with coating (the extruder and laminator for polyolefines being used). 
As polyolefin resin, polymers and such mixture, such as high density polyethylene, low density 
polyethylene, and polypropylene, can be mentioned. High density polyethylene, low density 
polyethylene, and such mixture are desirable. As for the molecular weight of such polyolefines, 
20000-200000 are desirable. The thickness of a polyolefin resin layer has desirable 15-50 
micrometers. In polyolefin resin, white pigments, a color pigment, a fluorescent brightener, an 
antioxidant, etc. may be added. 

b) It consists of an enveloping layer which consists of a white plastic film and polyolefine prepared 
in the front face as a polyolefine coat plastic film, and the base material for film photos which 
prepared the low-density-polyethylene layer which contains a high-density-polyethylene layer in 
one side, and contains titanium oxide in another side on the front face of calcium-carbonate 
content polyester film given in JP,3-214343,A can be mentioned. It is a white plastic film, the 
plastic film of the above-mentioned polyolefine coat plastic film has polyester resin, such as 
polyethylene terephthalate, polystyrene, and a desirable polyvinyl chloride as the polymer 
ingredient, and especially its polyester is desirable. A white plastic film makes for example, the 
above-mentioned polymer contain an inorganic pigment, and can be created by making a void 
(detailed air bubbles) form by drawing by mixing other polymers, such as polystyrene, and making a 
void (detailed air bubbles) form into (JP,3-76727,A) or polyester resin (JP,54-29550,B). And a 
polyolefine coat can be formed like Above a. 

c) The base material for film photos which the white-with metal thin layer plastic film used the 
metal thin layer as the front face, and was pasted up, for example on the front face of double-sided 
polyethylene paper given in JP,6-10242,A as a white plastic film and paper containing the metal 
thin layer prepared in the front face can be mentioned. Generally metal thin layers are metal 
vacuum evaporation© film, such as aluminum, and the layer of the copolymer containing a vinyl 
chloride and/or a vinylidene chloride is further formed on it 

[0018] a and b are desirable in these and especially a is desirable. Although the opaque 
transparence base material of this invention has 70% or more of glossiness, it is desirable. [ 80% or 
more of ] Its thickness of an opaque transparence base material is easy to deal with a 50-200- 
micrometer thing and is desirable although there is especially no limit. 

[0019] The color-material acceptance layer of this invention can be formed as follows. A color- 
material acceptance layer can be formed by applying to the front face of a transparence base 
material, or the front face of the resin film of acid resistibility the coating liquid which distributed 
non-subtlety particles, such as a silica particle, to the binder, and drying. As a binder of a color- 
material acceptance layer, it is desirable to use water soluble resin. As an example of water soluble 
resin, as resin which has hydroxyl as a hydrophilic structural unit polyvinyl alcohol (PVA) and 



cellulose type resin (methyl cellulose (MC) — ) Ethyl cellulose (EC), hydroxyethyl cellulose (HEC), A 
carboxymethyl cellulose (CMC) etc. chitins and starch as resin which has; ether linkage 
Polyethylene oxide (PEO), Polyacrylamide (PAAM) and a polyvinyl pyrrolidone (PVP) can be 
mentioned as resin which has;, an amide group, and amide association for polypropylene oxide 
(PPO), a polyethylene glycol (PEG), and polyvinyl ether (PVE). Moreover, the poly allylamine (PAA) 
which has the polystyrene sulfonate salt which has; sulfone radical for the polyacrylate which has a 
carboxyl group as a dissociative radical, maleic resin, alginate, and gelatin, the amino group, an 
imino group, the 3rd amine, and the 4th ammonium salt, polyethyleneimine (PEI), an epoxidation 
polyamide (EPAm), polyvinyl pyridine, and gelatin can be mentioned. 

[0020] In this invention, 10nm or less (preferably 3-9nm) silica particle is used for the first [ an 
average of ] particle diameter as a non-subtlety particle. The refractive index of the silica particle 
of about 1.45 is still more desirable. 

[0021] the hydrogen bond according [ a silica particle ] to a surface silanol group — particles — 
adhesion — being easy — a sake — above — an average of 1 — since the structure where 
voidage is large can be formed when order particle diameter is 10nm or less, it is desirable to use 
the silica which has such a particle size, and thereby, ink receptiveness and transparency are 
markedly alike, and improve. A silica particle is divided roughly into a wet method and dry process 
according to a manufacturing method. The method of a wet method of the acidolysis of a silicate 
generating active silica, carrying out the polymerization of this moderately, carrying out flocking 
settling, and obtaining a water silica is in use. One dry-process silica has a method in use of 
obtaining an anhydrous silica by the approach (arc process) of carrying out heating hydride 
generation of the approach (flame hydrolysis), silica sand, and corks by elevated-temperature 
gaseous-phase hydrolysis of silicon halide with an arc in an electric furnace, and oxidizing this with 
air. In the case of a silicic anhydride (anhydrous silica), especially voidage is easy to form the high 
three-dimensional structure and is desirable [ a silica ] although these water silicas and an 
anhydrous silica show the property from which there was the difference of the consistency of a 
surface silanol group, the existence of a hole, etc., and it differed. This reason is 2 5-8 pieces/nm, 
when the consistency of a surface silanol group is a water silica, although it is not clear. Mostly, 
when it is easy to condense a particle densely (aggregate) and it is one anhydrous silica, it is 2 2-3 
pieces/nm. Since it is few, it is presumed that it becomes **** flocculation (FUROKYU rate) and 
voidage becomes high structure. 

[0022] As a non-subtlety particle, colloidal silica, a calcium silicate, a zeolite, a kaolinite, halloysite, 
a muscovite, talc, a calcium carbonate, a calcium sulfate, boehmite, etc. may be used together in 
addition to the above-mentioned silica particle. 

[0023] A single raw material is sufficient as the silica particle and water soluble resin which mainly 
constitute this color-material acceptance layer, respectively, and the mixed stock of two or more 
raw materials is sufficient as them, moreover, the color-material acceptance layer may contain acid 
alkali as various kinds of mineral and a PH regulator, in order are alike other than this and to raise 
the dispersibility of a particle, although it mainly consists of the above-mentioned silica particle and 
water soluble resin. Moreover, various kinds of surfactants for the object which raises spreading 
fitness and surface quality may be used. In order to control surface frictional electrification and 
exfoliation electrification, or in order to adjust surface electric resistance in a xerography, the 
metallic-oxide particle with a surfactant with ion conductivity or electronic conductivity may be 
included. Moreover, a mordant may be used in order to fix coloring matter in ink jet record and to 
raise a water resisting property. Moreover, various kinds of mat agents for the object which 
reduces a surface friction property may be included. Moreover, various kinds of antioxidants for the 
object which controls degradation of color material, and an ultraviolet ray absorbent may be 
included. 

[0024] Formation of the above-mentioned color-material acceptance layer can carry out the water 
solution or water dispersion (coating liquid) containing for example, the above-mentioned resin, a 
non-subtlety particle, etc. spreading and by carrying out stoving on a transparence base material 
(film). Spreading can be performed by the well-known methods of application, such as for example, 
the Ayr doctor coating machine, a bread coating machine, a rod coating machine, a knife coating 
machine, a squeeze coating machine, a reverse roll coater, and a bar coating machine. Generally 



desiccation is performed for 0.5 - 30 minutes at 50-180 degrees C. hot air drying equipment — 
comparatively — low temperature — ( — preferably, after drying for 0.5 - 3 minutes by 50 - 90 
degree-C(3-8m [/second ] wind speed)), it is desirable from the point of the crack prevention at 
the time of desiccation of the color-material acceptance layer before spreading when especially 
thickness is thick to dry further comparatively at an elevated temperature (preferably 120-180 
degrees C for 5 - 20 minutes). Moreover, it is possible by letting between roll nips pass under 
heating and application of pressure after spreading and desiccation (for example, a supercalender) 
and with gloss calender etc. to raise surface smooth nature, transparency, and paint film 
reinforcement. However, decline in voidage needs to perform such processing by setting up few 
conditions in order to reduce voidage (namely, in order for ink absorptivity to fall). 
[0025] In order [ of a color-material acceptance layer ] to raise especially transparency (a 
refractive index is lowered), especially when it is an anhydrous silica, PVA is [ whenever / low 
saponification / (70 - 90% whenever / saponification / it is desirable) ] suitable [ it is required to 
form many detailed openings, and / the class of resin combined with a silica particle for that 
purpose is important, and ] in respect of light transmission nature. Although PVA has a hydroxyl 
group in a repeating unit, this hydroxyl group and the silanol group of a silica particle front face 
form hydrogen bond, and it is considered with making easy to form the three-dimensional network 
which makes the aggregated particle of a silica particle a chain unit. It is thought that the color- 
material acceptance layer of the structure where voidage is high is obtained by this. Thereby, a 
color-material acceptance layer with high transparency is obtained. 

[0026] The above-mentioned color-material acceptance layer (transparent membrane which has 
many openings) has effect also to membrane structure with the big ratio (PB ratio: weight of the 
non-subtlety particle to the weight 1 of water soluble resin) of a silica particle and water soluble 
resin. If PB ratio becomes large, voidage, pore volume, and surface area (per unit weight) will 
become large. When 10 is exceeded, there are not film reinforcement and effectiveness over the 
crack at the time of desiccation, less than by 1.5, an opening is closed by resin^ voidage decreases 
and a refractive index becomes high. For this reason, the range of 1.5-10 is suitable for PB ratio. In 
order to acquire high-speed ink absorptivity with an ink jet printer, as for especially PB ratio, two 
or more are desirable [ to touch directly by hand like especially an OHP film, it is necessary to 
obtain sufficient film reinforcement, as for especially PB ratio, five or less are desirable, and ], 
therefore the range of 2-5 is still more suitable for PB ratio. For example, the three-dimensional 
network which makes the aggregated particle of a silica particle a chain unit when the first [ an 
average of ] above particle diameter distributes thoroughly [ PB ratio / 2-5 ] in a water solution an 
anhydrous silica and water soluble resin 10nm or less and carries out spreading desiccation is 
formed, average pore is 30nm or less, and voidage is 50% or more and pore specific volume 0.5 
ml/ g. Specific surface area can form easily the porous membrane of the translucency more than 
100m2/g above. 

[0027] the transparent membrane (color-material acceptance layer) which has the opening of 
above-mentioned a large number — for example, it can prepare on a base material as follows. The 
above-mentioned coating liquid for color-material acceptance stratification the silica particle of 
10nm or less of diameters of an average primary particle underwater — adding (an example, 10 - 
15 % of the weight) — a high-speed revolution wet colloid mill (an example — ) After carrying out 
distribution for 20 minutes (usually for 10 - 30 minutes) on condition that the high-speed 
revolution of 10000rpm (usually 5000 - 20000rpm), using a KUREA mix (M Technique Co., Ltd. 
make), It can obtain by adding a polyvinyl alcohol water solution (it being set to PVA of about 1/3 
weight of an example and a silica like), and distributing on the still more nearly same conditions as 
the above. Thus, the obtained coating liquid is a homogeneity sol and can obtain the color-material 
acceptance layer which has a three-dimensional network by forming a spreading layer on a base 
material by the following method of application using this. In addition, the water which is a solvent 
is evaporated by drying on the occasion of formation of a color-material acceptance layer, after 
applying the coating liquid of the above-mentioned homogeneity sol on a base material. When the 
spreading film reaches gelation concentration by this evaporation, wet gel is formed, further, when 
desiccation advances, porosity xerogel is formed, and the transparent membrane which has the 
opening of above-mentioned a large number can be obtained. 



[0028] Especially the color-material acceptance layer that is the transparent membrane which has 
the opening of above-mentioned a large number is excellent in ink receptiveness and transparency. 
The minute record which absorbs ink quickly by capillarity and has neither ink NIJIMI nor ink 
****** is not only possible, but in ink jet record, it can paste up firmly the color material in thermal 
recording, and the toner in electrophotography record. This reason is because color material etc. is 
firmly fixed according to the geometrical anchor effect to which color material and a toner go 
underwater in the pore of a porous layer, and originate in a three-dimensional network as that 
result In ink jet record, the thickness of a color-material acceptance layer needs to have the 
absorption capacity which absorbs all drops, and it is necessary to determine this in connection 
with the voidage of a paint film. For example, the amount of ink 8nl/mm2 By the case, if voidage is 
60%, film about 15 micrometers or more is needed. In in ink jet record, the range of 10-50 
micrometers is desirable. Thus, although the glossiness on the color-material acceptance layer of 
the sheet for record obtained is also high, as for the glossiness (prescribed by said base material), 
it is desirable that it is 50% or more, and it is desirable that it is especially 60% or more. 
[0029] 
[Example] 
[0030] [Example 1] 

(1) Carry out paper making and dry, after carrying out beating of the mixed pulp of the production 
LBPK70 weight section of an opaque base material, and the NBSP30 weight section to Canadian 
freeness 300ml by the double disc refiner and adding the following ingredient to this pulp slurry, and 
it is the basis weight of 180g/m2. The stencil was obtained. 

[0031] 

Pulp 100 Weight Section Epoxidation Behenic Acid Amide The 0.3 weight section Alkyl ketene 
dimer The 0.4 weight section Cation starch The 1.0 weight section Polyamide polyamine 
epichlorohydrin The 0.2 weight sections Cationic polyacrylamide The 0.5 weight sections [0032] It 
is the sizing compound (water solution) of the following presentation in the obtained stencil by 
sizing press processing 30 g/m2 Impregnation adhesion was carried out. 

Polyvinyl alcohol 4 Weight section gamma-aminopropyl triethoxysilane The 0.05 weight sections 
Fluorescent brightener 0.6 Weight section Defoaming agent The 0.005 weight sections [0033] 
Subsequently, calender processing of the obtained sizing compound adhesion paper was carried out 
so that it might become 200 micrometers in thickness with a software calender, subsequently 
calender processing was carried out with the machine calender, and thickness was adjusted to 175 
micrometers. Corona discharge treatment is carried out to the rear face (wire side) of a stencil 
after that, and it is 3 the consistency of 0.98g/cm. Consistency 0.94 g/cm3 which contains 10% of 
the weight of titanium oxide after coating the thickness of 25 micrometers with polyethylene and 
carrying out corona discharge treatment to a right face (felt side) The thickness of 30 micrometers 
was coated with polyethylene and the opaque base material was obtained. 
[0034] 

(2) Presentation of the coating liquid for color-material acceptance stratification Dry type silica 
particle (7nm; 10 weight section refractive index: primary [ an average of] particle diameter : 1.45; 
Aerosil A300 (product made from Japanese Aerosil)) 

Polyvinyl alcohol (it is the 78%; polymerization-degree 4500; 3.3 weight section whenever 
[ saponification ] PVA440 (Kuraray Co., Ltd. make)) 

Ion exchange water A 136 weight sections dry type silica particle is added to ion exchange water 
(73.3 weight sections), the polyvinyl alcohol water solution (what was dissolved in the remainder 
62.7 weight section of ion exchange water) after making it distribute for 20 minutes on condition 
that lOOOOrpm using a high-speed revolution wet colloid mill (KUREA mix (M Technique Co., Ltd. 
make)) — in addition, it distributed on the still more nearly same conditions as the above, aqueous 
ammonia adjusted pH to 9.2, and the coating liquid for color-material acceptance stratification was 
obtained. 

[0035] The above-mentioned coating liquid was dried for 10 minutes at 100 more degrees C, after 
using and applying the air knife coater to the right face (on a titanium oxide content polyethylene 
layer) of said opaque base material and drying for 1 minute at 70 degrees C (5m [/second ] wind 
speed) with hot air drying equipment. Thereby, desiccation thickness formed the color-material 



acceptance layer which is 30 micrometers. 

[0036] The sheet for record with which the color-material acceptance layer was prepared in the 
opaque base material as mentioned above was obtained. 

[0037] In the [example 2] example 1, the sheet for record was produced like the example 1 except 
having used the following base material as said opaque base material. 

[0038] (1) Biaxial stretching of the polyester resin (PET) which contained the calcium carbonate 
with a production mean particle diameter [ of an opaque base material ] of 0.9 micrometers 1 5% of 
the weight was carried out, and it obtained to white polyester film of 3 and SRa0.17micrometer the 
consistency of 0.9g/cm. It is the solvent solution of the polyester resin which kneaded tin oxide 
50% of the weight to both sides of this white polyester film at solid content 0.3g/m2 It is the 
surface electric resistance after applying and drying 5x108 to 5x109 The antistatic layer of omega 
was formed. 

[0039] After carrying out corona discharge treatment to both sides of this film, melting extrusion of 
the high density polyethylene (consistency 0.960g/cm3, 10 MI=13g /, minutes) was carried out with 
the resin thickness of 30 micrometers using the melting extruder, and one antistatic layer top was 
covered with the resin layer of polyethylene (this field is called a rear face). Next, melting extrusion 
of the low density polyethylene (consistency 0.923 g/cm3, 10 MI=7g /, minutes) which used the 
melting extruder and contained the ultramarine blue of 15 % of the weight of anatase mold titanium 
dioxides and a minute amount on another [ which did not prepare a resin layer ] antistatic layer 
was carried out with the resin thickness of 32 micrometers, and it covered with the resin layer 
which has a glossy surface (this field is called a right face). 

[0040] After carrying out corona discharge treatment of the high-density-polyethylene resin 
stratification plane on the back, an aluminum oxide (alumina ZORU -100, Nissan Chemical 
Industries, Ltd. make) and a silicon dioxide (the Snow tex -0, Nissan Chemical Industries, Ltd. 
make) are distributed in water by the weight ratio as an antistatic agent one half (alumina ZORU- 
100 / Snow tex -0), and it is 0.2g/m2 at the weight after desiccation. It applied so that it might 
become. 

[0041] The opaque base material was obtained as mentioned above. 

[0042] In the [example 3] example 1, the sheet for record was produced like the example 1 except 
having used the following base material as said opaque base material. 

[0043] (1) The polyethylene terephthalate film with a thickness of 25 micrometers filled up with the 
silica of 3 micrometers of production mean diameters of an opaque base material 2% of the weight 
has been arranged in vacuum deposition, vacuum deposition was performed on conditions with a 
degree of vacuum of 10 to 4 torrs, and the vacuum-plating-ol^aluminium film whose thickness is 
600A on the surface of a film was formed. The adhesives of the following presentation are diluted 
with ethyl acetate on the front face of this vacuum evaporationo film, and the coverage after 
desiccation is 5 g/m2. It applied so that it might become, and it dried in oven for 2 minutes at 100 
degrees C. 

(Adhesives presentation) 

Vinyl chloride / vinylidene-chloride / vinyl acetate/ 56 Weight section Maleic-anhydride copolymer 
Tolylene diisocyanate 37 Weight section Trimethylol propane adduct Epoxidation aliphatic alkylester 
(molecular weight 350 [ about ]) 7 Weight ****** was carried out and the film with a vacuum 
evaporationo layer was obtained. 

[0044] After carrying out beating of the mixed pulp of the LBPK80 weight section and the NBSP20 
weight section to Canadian freeness 300ml by the double disc refiner and adding the following 
ingredient to this pulp slurry, paper making is carried out and it dries, and it is basis weight 160 
g/m2. The stencil was obtained. Consistencies are 1.0 g/cm3 by the ASHIN calender. It adjusted. 
[0045] 

Pulp 100 Weight Section Sodium Stearate The 1.0 weight section Anion polyacrylamide The 0.5 
weight section Aluminum sulfate The 1.5 weight section Polyamide polyamine epichlorohydrin The 
0.5 weight sections Alkyl ketene dimer The 0.5 weight sections [0046] After carrying out corona 
discharge treatment of one side of the obtained stencil, melting extrusion of the low density 
polyethylene (consistency 0.923g/cm3, 10 MI=7g /, minutes) was carried out with the resin 
thickness of 30 micrometers using the melting extruder, and one field (right face) of paper was 



covered with the resin layer of polyethylene. Next, after carrying out corona discharge treatment of 
another [ which did not prepare a resin layer ] field, melting extrusion of the high density 
polyethylene (consistency 0.950 g/cm3, 10 MI=8g /, minutes) was carried out with the resin 
thickness of 30 micrometers using the melting extruder, and it covered with the resin layer (this 
field is called a rear face). In this way, both sides produced the paper laminated with polyethylene. 
[0047] Next, the coverage after drying the polyurethane system 2 liquid type adhesives of the 
following presentation on the front face of the side which did not prepare the vacuum evaporationo 
layer of the film with a vacuum evaporationo layer produced previously is 3g/m2. It applied so that 
it might become, and it dried in oven for 2 minutes at 100 degrees C. 
(Adhesives presentation) 

Pori Bond AY-651A 100 Weight section (Sanyo Chemical Industries, Ltd. make) 
Pori Bond AY-651C 15 Weight section (Sanyo Chemical Industries, Ltd. make) 

This spreading side and the low-density-polyethylene side of the paper which both sides laminated 
with polyethylene were doubled, and heating sticking by pressure was carried out by pressure 20 
kg/cm. It produced. 

[0048] The opaque base material was obtained as mentioned above. The field which has a vacuum 
evaporationo layer is a right face. 

[0049] In the [example 1 of comparison] example 1, the sheet for record was produced like the 
example 1 except having used the PPC form (regular paper for electrophotography) as an opaque 
base material. 

[0050] A commercial cast-coated paper (trade name: MARIESUTO,; by Hokuetsu Paper Mills, Ltd. 
80 - 88% of glossiness, the U.S. tsubo 210 - 250 g/m2) is used as a [example 2 of comparison] 
opaque base material, and the coverage after drying the coating liquid of the following presentation 
on this is 5 g/m2. It applied and dried so that it might become. 

(2) Presentation of the coating liquid for color-material acceptance stratification Polyvinyl alcohol 
(it is the 78 - 81% 7 weight section whenever [ saponification ] PVA420 (Kuraray Co., Ltd. make)) 
Water 30 Weight section [0051] The sheet for record with which the color-material acceptance 
layer was prepared in the opaque base material as mentioned above was obtained. 
[0052] About the sheet for record obtained above, the ink jet fitness was evaluated by the 
following measuring methods. 

(1) With the ink rate-of-absorption ink jet printer (PIXEL JET; product made from Canon), the 
contact press of the paper was carried out immediately after solid printing of the black to the 
sheet for record (after about 10 seconds), and it judged as follows by the existence of the imprint 
to the paper of ink. 

AA: Ink was not imprinted by paper. 
CC: Ink was imprinted by paper. 

(2) viewing estimated the sharpness (an image — Sharp) of an image for the image printed by the 
sheet for record using the same printer as the sharpness above of an image. 

AA: Sharpness good BB:sharpness good CC: Poor sharpness [0053] The glossiness of the opaque 
base material of an example and the example of a comparison and the sheet for record was 
measured for the following business. 

(3) About the opaque base material and the sheet for record which were obtained in the glossiness 
above-mentioned example and the example of a comparison, it is JIS. According to the approach of 
a publication, glossiness was measured to P-8142 (75-degree specular gloss test method of paper 
and the paper board). That is, six test pieces were created, respectively and it measured using the 
glossmeter (a digital deflection glossmeter, Suga Test Instruments Co., Ltd. make). The average of 
the obtained measured value was made into glossiness. 

[0054] 
[A table 1] 

Table 1 — . the **** ** ****** ** ********** method 

****** ** ** - ** ** machine O ****** **** people ********; —;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;-******** . 
**** m **** m **** . ************ m ******** _ pft machine . ************ . **** . ****. **** . 

****;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;'' ******** . **** . **** . ** . ********** # **** , **** u **** . 
**** rnn^si 



[Effect of the Invention] The color-material acceptance layer which consists of a specific silica 
particle and a water-soluble specific binder is prepared on the opaque base material which has 
glossiness with the expensive sheet for record of this invention. Since surface glossiness is also 
high while this secures the outstanding ink receptiveness, the image formed on a color-material 
acceptance layer of ink jet record etc. is sharp. The polyolefine coat especially used for the base 
material for the photographic printing papers etc. can be used for a base material, and a sharp 
image with a very high feeling of gloss can be formed by preparing the above-mentioned color- 
material acceptance layer. 



[Translation done.] 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Industrial Application] This invention relates to the sheet for record suitable for carrying out image 
formation using color material. It is related with the sheet for record for forming the image sheet of 
high gloss by ink jet record especially. 
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PRIOR ART 



[Description of the Prior Art] In recent years, the record approach and equipment which various 
information processing system was developed and fitted each information system are also 
developed and adopted with rapid development of an information industry. It miniaturizes, there is 
also no noise and the equipment used in such a record approach in the thermaHnk— transfer- 
printing record using the ink record using an ink jet or a plotter and melting mold color material, or 
sublimation mold color material has become a light weight and the thing excellent also in operability 
and maintainability. Furthermore, the equipment used by such record approach is widely used from 
colorization being easy recently. Moreover, colorization progresses also in record of the 
conventional electrophotography method, and the full color printer and the copying machine have 
been developed and commercialized with high resolution. 

[0003] although the method of various kinds [ method / ink jet ] is developed — an object — there 
are three sorts, the approach using the coloring matter solution (water color ink) which roughly 
divides sexually and contains water-soluble coloring matter, the approach using the coloring matter 
solution (oily ink) containing oil solubility coloring matter, and the method of carrying out 
thermofusion of the low melting point solid wax (wax ink) containing coloring matter, and using it. 
The mainstream is a type which uses water color ink. Anyway, it is the approach of making breathe 
out a liquefied particle drop and forming an image on the sheet for record. 
[0004] In the above-mentioned ink jet record, when obtaining a minute image, liquefied ink is 
absorbed early, and it is required that there is neither an ink blot nor ink ******. Furthermore, 
while the hard copy which formed the image in the sheet for ink jet record has the above- 
mentioned minute image, it is required that glossiness should also be high. That is, when the film 
photo which is the ideal of hard copy is considered, high glossiness is the important technical 
problem which should be attained. 

[0005] In order to improve the above-mentioned ink absorptivity, various proposals are made from 
the former. For example, in the case of ink jet record, the activity of an absorptivity polymer is 
proposed by the color-material absorption layer, and the activity of solubility or the bloating 
tendency matter is proposed by JP,56-80489,A at JP,55-146786,A, and the activity of many 
polymer systems (polyvinyl alcohol (PVA), a polyvinyl pyrrolidone (PVP), polyethylene oxide (PEO), 
carboxymethyl cellulose (CMC)) is proposed. However, the pass-through effect of the water color 
ink by the hydrophilic radical or dissociative radical of a polymer was used, even if it thickened the 
film for this reason, sufficient ink rate of absorption was not obtained, and these absorptivity 
ingredients had inadequate control of a color mixture blot. 

[0006] Moreover, the approach of carrying out ink absorption by capillarity is proposed by JP,63- 
22997,B, JP,63-56876,B, JP,3-21357,B, JP,3-48867,B, JP,57-14091,A, JP,60-61286,A, JP,60- 
214989A JP,61-22983,A, and JP,62-227684,A by using a color-material acceptance layer as 
porous membrane. Although the color-material acceptance layer of such porous membrane is 
comparatively high about ink absorptivity, The method of using a porosity inorganic pigment for the 
pan with which high gloss is not obtained when light was scattered about (diffraction scattering, 
Mie scattering), and it considers as a record sheet since optical transparency was low since the 
aperture of porous membrane is too large according to examination of this invention person at a 
color-material acceptance layer is proposed by JP,55-144172,A, JP,56-148584,A, JP,56-148585,A, 



JP,62-273881A JP,3-24906,B, JP.60-245588A etc. High gloss is not obtained, when light 
scattering happens and it considers as a record sheet, since the color-material acceptance layer 
which consists of these porosity inorganic pigments also has a too large particle size of a pigment 
according to examination of this invention person. Moreover, the approach of using it, making 
condense the gaseous-phase method silica of 10-30nm of diameters of a primary particle 
secondarily is proposed by JP,3-56552,B. However, according to examination of this invention 
person, in the color-material acceptance layer which used the porosity inorganic pigment as which 
only such a refractive index or particle diameter was specified, since [ that a refractive index was 
large or ] particle diameter was large, sufficient transparency was not acquired. Moreover, the 
record sheet with which the color-material acceptance layer which has a detailed hole using a 
pseudo-boehmite system particle was formed is indicated by JP,2-276670,A and JP,3-281383,A. 
According to examination of this invention person, these were good about ink absorptivity, but 
since a refractive index was as high as about 1.65, sufficient transparency was not acquired. 
[0007] Therefore, in the sheet for ink jet record, the high (that is, high gloss is obtained) color- 
material acceptance layer of transparency with good and ink absorptivity is not obtained. Moreover, 
as a base material of the sheet for ink jet record given in the above-mentioned official report, it is 
paper of fine quality, a report grade paper, a plastic film, etc. of low glossiness (15% or less), and is 
opaque, and there is no publication that a glossy base material is used, and these official reports 
indicate the means for raising ink absorptivity. 

[0008] In addition to the paper of fine quality of the above-mentioned low glossiness (15% or less), 
and a report grade paper, from the former, the art paper of high gloss, coat paper, a cast-coated 
paper, etc. are used as a base material of the sheet for ink jet record. The record form with which 
surface glossiness has the coat of the polyvinyl alcohol over which the bridge was constructed on 
80% or more of cast-coated paper in JP,6-1 55892,A as a sheet for ink jet record of high gloss, for 
example is indicated. However, by the coat of the polyvinyl alcohol with which the bridge was 
constructed over the color-material acceptance layer, although glossiness with such an expensive 
record form is obtained, as mentioned above, sufficient ink absorptivity is not acquired. Moreover, 
the record material which prepared the layer which uses a pseudo-boehmite system particle as a 
color-material acceptance layer on the resin sheet containing white pigments, and has a detailed 
hole in JP,6-199035,A is indicated. However, highly [ glossiness ] enough, as the layer of a pseudo- 
boehmite system particle was mentioned above, although ink absorptivity is good, since its light 
transmission nature is not enough, it cannot be said to be the record material of high gloss by the 
resin sheet of this record material. 



[Translation done.] 



* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[Effect of the Invention] The color-material acceptance layer which consists of a specific silica 
particle and a water-soluble specific binder is prepared on the opaque base material which has 
glossiness with the expensive sheet for record of this invention. Since surface glossiness is also 
high while this secures the outstanding ink receptiveness, the image formed on a color-material 
acceptance layer of ink jet record etc. is sharp. The polyolefine coat especially used for the base 
material for the photographic printing papers etc. can be used for a base material, and a sharp 
image with a very high feeling of gloss can be formed by preparing the above-mentioned color- 
material acceptance layer. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] this invention person came examination in piles 
variously, in order to obtain the sheet for ink jet record which can form a quality (it has sharpness 
by high gloss) image especially. Consequently, it became clear that the color-material acceptance 
layer which consists of the silica particle and water soluble resin of the specification which shows 
good ink absorptivity and high light transmission nature was solvable by preparing on an opaque 
base material with surface high glossiness. 

[0010] Therefore, this invention is the sheet for record which can form an image sheet image by 
ink jet record, thermal transfer recording, or electrophotography record, and it aims at offering the 
sheet for record which can form a sharp image. Especially this invention is the sheet for record 
whose ink absorptivity and glossiness which can form an image by ink jet record improved, and it 
aims at offering the sheet for record which can form a sharp image. 
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MEANS 



[Means for Solving the Problem] The above-mentioned object is a record sheet which consists of a 
color-material acceptance layer prepared an opaque base material and on it, the near front face in 
which the color-material acceptance layer of this opaque base material is prepared has 70% or 
more of glossiness, and this color-material acceptance layer can attain it with the sheet for record 
characterized by being the layer which primary [ an average of ] particle diameter becomes from a 
silica particle and water soluble resin 10nm or less. 

[0012] The above-mentioned glossiness is JIS. It is the value calculated by measuring according to 
the approach of a publication to P-8142 (75-degree specular gloss test method of paper and the 
paper board). 

[0013] The desirable mode of the sheet for record of this invention is as follows. 

1) An opaque base material has the enveloping layer of polyolefine on the near front face in which 
a color-material acceptance layer is prepared. 

2) It has the enveloping layer of the polyolefine with which an opaque base material contains white 
pigments on the near front face in which a color-material acceptance layer is prepared. 

3) The above-mentioned opaque base material consists of an enveloping layer of paper and the 
polyolefine (white pigments are contained preferably) prepared in the near front face in which the 
color— material acceptance layer is prepared. 

4) The above-mentioned opaque base material consists of an enveloping layer (white pigments are 
contained preferably) of a white plastic film and the polyolefine prepared in the near front face in 
which the color-material acceptance layer is prepared. 

5) The above-mentioned opaque base material contains the metal thin layer prepared in the near 
front face in which a white plastic film and its color-material acceptance layer are prepared (base 
material which the white-with metal thin layer plastic film used the metal thin layer as the front 
face, and was preferably pasted up on one [ at least ] front face of double-sided polyethylene 
paper). 

6) The above-mentioned opaque base material is a base material used for a film photo. 

7) The above-mentioned color-material acceptance layer has 50 - 80% of voidage. 

8) The weight ratio of a silica particle 10nm or less and water soluble resin has the above- 
mentioned primary [ an average of] particle diameter in the range of 1.5:1-10:1. 

9) The above-mentioned primary [ an average of ] particle diameter is less than (preferably 3-9nm) 
10nm. 

10) The above-mentioned color-material acceptance layer has the pore which has the average 
diameter of 5-30nm. 

11) The above-mentioned silica particle is 2 1nm to a front face. It is the silicic anhydride which 
has the silanol group of 2-3 hits. 

12) The above-mentioned sheet for record is an object for ink jets. 

[0014] The sheet for record of this invention has the basic configuration which consists of a color- 
material acceptance layer prepared in one front face of an opaque base material and a base 
material. A color-material acceptance layer may be prepared in both sides of a base material. 
[0015] The sheet for record of this invention can be manufactured as follows, for example. As an 
opaque base material, it is opaque, and if the glossiness of the near front face in which a color- 



material acceptance layer is prepared at least is the sheet which it has 70% or more, the sheet of 
arbitration can be used. Paper of high gloss, such as a baryta paper used for art paper, coat paper, 
a cast-coated paper, the base material for film photos, etc.; Polyester, such as polyethylene 
terephthalate (PET) Cellulose ester, such as a nitrocellulose, cellulose acetate, and cellulose 
acetate butylate With furthermore, plastic films, such as polysulfone, polyphenylene oxide, 
polyimide, a polycarbonate, and a polyamide The film of the high gloss which this film was made to 
contain white pigments etc. and carried out opacity to it (performing surface calender processing 
etc.), or white pigments are contained on the front face of content plastics, such as the above- 
mentioned paper, the above-mentioned transparence plastic film, or white pigments, — it is — it is 
— the base material with which the enveloping layer of the polyolefine which is not contained was 
prepared can be mentioned. 

[0016] The special kind paper in which the above-mentioned baryta paper, polyolefine coat paper (a 
kind of the base material with which the enveloping layer of polyolefine was prepared), or a metal 
vacuum evaporationo layer currently used as a base material for film photos was prepared can be 
suitably used by this invention. The enveloping layer of the polyolefine containing polyolefine or 
white pigments is formed in the near front face in which the color-material acceptance layer of 
paper and an opaque plastic sheet is prepared, and the opaque base material of this invention has a 
desirable base material. Even if it uses a transparence plastic sheet, an opaque base material is 
obtained, in the case of the enveloping layer of the polyolefine with which the enveloping layer of 
polyolefine contains white pigments, it is **, and it can also use this by this invention. As white 
pigments, a titanium dioxide, a calcium carbonate, and a zinc oxide can be mentioned. It is a 
titanium dioxide preferably. Furthermore, a color pigment, a fluorescent brightener, an antioxidant, 
etc. may be added. 

[0017] The paper containing the enveloping layer which consists of a metal thin layer prepared in a 
polyolefine coat paper, b polyolefine coat plastic film and c white plastic film, and its front face as a 
desirable example of the opaque base material of this invention can be mentioned. 

a) The base material for film photos which consists of an enveloping layer which consists of paper 
and polyolefine prepared in the front face as polyolefine coat paper, and consists of a polyethylene 
layer containing the titanium oxide which carried out size press processing of the stencil given in 
JP,4-149432,A, for example, was prepared in the front face can be mentioned. Especially definition 
does not have the paper used for polyolefine coat paper, and anythings can be used for it. For 
example, it can obtain by adding and carrying out paper making of a loading material, a sizing 
compound, the paper reinforcing agent, etc. by using natural pulp as the main raw material. In this 
way, polyolefine coat paper can be manufactured by extruding polyolefine on the front face of the 
obtained stencil, and covering with coating (the extruder and laminator for polyolefmes being used). 
As polyolefin resin, polymers and such mixture, such as high density polyethylene, low density 
polyethylene, and polypropylene, can be mentioned. High density polyethylene, low density 
polyethylene, and such mixture are desirable. As for the molecular weight of such polyolefines, 
20000-200000 are desirable. The thickness of a polyolefin resin layer has desirable 1 5-50 
micrometers. In polyolefin resin, white pigments, a color pigment, a fluorescent brightener, an 
antioxidant, etc. may be added. 

b) It consists of an enveloping layer which consists of a white plastic film and polyolefine prepared 
in the front face as a polyolefine coat plastic film, and the base material for film photos which 
prepared the low-density-polyethylene layer which contains a high-density-polyethylene layer in 
one side, and contains titanium oxide in another side on the front face of calcium-carbonate 
content polyester film given in JP,3-214343,A can be mentioned. It is a white plastic film, the 
plastic film of the above-mentioned polyolefine coat plastic film has polyester resin, such as 
polyethylene terephthalate, polystyrene, and a desirable polyvinyl chloride as the polymer 
ingredient, and especially its polyester is desirable. A white plastic film makes for example, the 
above-mentioned polymer contain an inorganic pigment, and can be created by making a void 
(detailed air bubbles) form by drawing by mixing other polymers, such as polystyrene, and making a 
void (detailed air bubbles) form into (JP,3-76727,A) or polyester resin (JP,54-29550,B). And a 
polyolefine coat can be formed like Above a. 

c) The base material for film photos which the white-with metal thin layer plastic film used the 



metal thin layer as the front face, and was pasted up, for example on the front face of double-sided 
polyethylene paper given in JP,6-10242,A as a white plastic film and paper containing the metal 
thin layer prepared in the front face can be mentioned. Generally metal thin layers are metal 
vacuum evaporation© film, such as aluminum, and the layer of the copolymer containing a vinyl 
chloride and/or a vinylidene chloride is further formed on it. 

[0018] a and b are desirable in these and especially a is desirable. Although the opaque 
transparence base material of this invention has 70% or more of glossiness, it is desirable. [ 80% or 
more of ] Its thickness of an opaque transparence base material is easy to deal with a 50-200- 
micrometer thing and is desirable although there is especially no limit. 

[0019] The color-material acceptance layer of this invention can be formed as follows. A color- 
material acceptance layer can be formed by applying to the front face of a transparence base 
material, or the front face of the resin film of acid resistibility the coating liquid which distributed 
non-subtlety particles, such as a silica particle, to the binder, and drying. As a binder of a color- 
material acceptance layer, it is desirable to use water soluble resin. As an example of water soluble 
resin, as resin which has hydroxyl as a hydrophilic structural unit polyvinyl alcohol (PVA) and 
cellulose type resin (methyl cellulose (MC) — ) Ethyl cellulose (EC), hydroxyethyl cellulose (HEC), A 
carboxymethyl cellulose (CMC) etc. chitins and starch as resin which has; ether linkage 
Polyethylene oxide (PEO), Polyacrylamide (PAAM) and a polyvinyl pyrrolidone (PVP) can be 
mentioned as resin which has;, an amide group, and amide association for polypropylene oxide 
(PPO), a polyethylene glycol (PEG), and polyvinyl ether (PVE). Moreover, the poly allylamine (PAA) 
which has the polystyrene sulfonate salt which has; sulfone radical for the polyacrylate which has a 
carboxyl group as a dissociative radical, maleic resin, alginate, and gelatin, the amino group, an 
imino group, the 3rd amine, and the 4th ammonium salt, polyethyleneimine (PEI), an epoxidation 
polyamide (EPAm), polyvinyl pyridine, and gelatin can be mentioned. 

[0020] In this invention, 10nm or less (preferably 3-9nm) silica particle is used for the first [ an 
average of] particle diameter as a non-subtlety particle. The refractive index of the silica particle 
of about 1.45 is still more desirable. 

[0021] the hydrogen bond according [ a silica particle ] to a surface silanol group — particles — 
adhesion — being easy — a sake — above — an average of 1 — since the structure where 
voidage is large can be formed when order particle diameter is lOnm or less, it is desirable to use 
the silica which has such a particle size, and thereby, ink receptiveness and transparency are 
markedly alike, and improve. A silica particle is divided roughly into a wet method and dry process 
according to a manufacturing method. The method of a wet method of the acidolysis of a silicate 
generating active silica, carrying out the polymerization of this moderately, carrying out flocking 
settling, and obtaining a water silica is in use. One dry-process silica has a method in use of 
obtaining an anhydrous silica by the approach (arc process) of carrying out heating hydride 
generation of the approach (flame hydrolysis), silica sand, and corks by elevated-temperature 
gaseous-phase hydrolysis of silicon halide with an arc in an electric furnace, and oxidizing this with 
air. In the case of a silicic anhydride (anhydrous silica), especially voidage is easy to form the high 
three-dimensional structure and is desirable [ a silica ] although these water silicas and an 
anhydrous silica show the property from which there was the difference of the consistency of a 
surface silanol group, the existence of a hole, etc., and it differed. This reason is 2 5-8 pieces/nm, 
when the consistency of a surface silanol group is a water silica, although it is not clear. Mostly, 
when it is easy to condense a particle densely (aggregate) and it is one anhydrous silica, it is 2 2-3 
pieces/nm. Since it is few, it is presumed that it becomes **** flocculation (FUROKYU rate) and 
voidage becomes high structure. 

[0022] As a non-subtlety particle, colloidal silica, a calcium silicate, a zeolite, a kaolinite, halloysite, 
a muscovite, talc, a calcium carbonate, a calcium sulfate, boehmite, etc. may be used together in 
addition to the above-mentioned silica particle. 

[0023] A single raw material is sufficient as the silica particle and water soluble resin which mainly 
constitute this color-material acceptance layer, respectively, and the mixed stock of two or more 
raw materials is sufficient as them, moreover, the color-material acceptance layer may contain acid 
alkali as various kinds of mineral and a PH regulator, in order are alike other than this and to raise 
the dispersibility of a particle, although it mainly consists of the above-mentioned silica particle and 



water soluble resin. Moreover, various kinds of surfactants for the object which raises spreading 
fitness and surface quality may be used. In order to control surface frictional electrification and 
exfoliation electrification, or in order to adjust surface electric resistance in a xerography, the 
metallic-oxide particle with a surfactant with ion conductivity or electronic conductivity may be 
included. Moreover, a mordant may be used in order to fix coloring matter in ink jet record and to 
raise a water resisting property. Moreover, various kinds of mat agents for the object which 
reduces a surface friction property may be included. Moreover, various kinds of antioxidants for the 
object which controls degradation of color material, and an ultraviolet ray absorbent may be 
included. 

[0024] Formation of the above-mentioned color-material acceptance layer can carry out the water 
solution or water dispersion (coating liquid) containing for example, the above-mentioned resin, a 
non-subtlety particle, etc. spreading and by carrying out stoving on a transparence base material 
(film). Spreading can be performed by the well-known methods of application, such as for example, 
the Ayr doctor coating machine, a bread coating machine, a rod coating machine, a knife coating 
machine, a squeeze coating machine, a reverse roll coater, and a bar coating machine. Generally 
desiccation is performed for 0.5 - 30 minutes at 50-180 degrees C. hot air drying equipment — 
comparatively — low temperature — ( — preferably, after drying for 0.5 - 3 minutes by 50 - 90 
degree-C(3-8m [/second ] wind speed)), it is desirable from the point of the crack prevention at 
the time of desiccation of the color-material acceptance layer before spreading when especially 
thickness is thick to dry further comparatively at an elevated temperature (preferably 120-180 
degrees C for 5 - 20 minutes). Moreover, it is possible by letting between roll nips pass under 
heating and application of pressure after spreading and desiccation (for example, a supercalender) 
and with gloss calender etc. to raise surface smooth nature, transparency, and paint film 
reinforcement. However, decline in voidage needs to perform such processing by setting up few 
conditions in order to reduce voidage (namely, in order for ink absorptivity to fall). 
[0025] In order [ of a color-material acceptance layer ] to raise especially transparency (a 
refractive index is lowered), especially when it is an anhydrous silica, PVA is [ whenever / low 
saponification / (70 - 90% whenever / saponification / it is desirable) ] suitable [ it is required to 
form many detailed openings, and / the class of resin combined with a silica particle for that 
purpose is important, and ] in respect of light transmission nature. Although PVA has a hydroxyl 
group in a repeating unit, this hydroxyl group and the silanol group of a silica particle front face 
form hydrogen bond, and it is considered with making easy to form the three-dimensional network 
which makes the aggregated particle of a silica particle a chain unit. It is thought that the color- 
material acceptance layer of the structure where voidage is high is obtained by this. Thereby, a 
color-material acceptance layer with high transparency is obtained. 

[0026] The above-mentioned color-material acceptance layer (transparent membrane which has 
many openings) has effect also to membrane structure with the big ratio (PB ratio: weight of the 
non-subtlety particle to the weight 1 of water soluble resin) of a silica particle and water soluble 
resin. If PB ratio becomes large, voidage, pore volume, and surface area (per unit weight) will 
become large. When 10 is exceeded, there are not film reinforcement and effectiveness over the 
crack at the time of desiccation, less than by 1.5, an opening is closed by resin, voidage decreases 
and a refractive index becomes high. For this reason, the range of 1.5-10 is suitable for PB ratio. In 
order to acquire high-speed ink absorptivity with an ink jet printer, as for especially PB ratio, two 
or more are desirable [ to touch directly by hand like especially an OHP film, it is necessary to 
obtain sufficient film reinforcement, as for especially PB ratio, five or less are desirable, and ], 
therefore the range of 2-5 is still more suitable for PB ratio. For example, the three-dimensional 
network which makes the aggregated particle of a silica particle a chain unit when the first [ an 
average of ] above particle diameter distributes thoroughly [ PB ratio / 2-5 ] in a water solution an 
anhydrous silica and water soluble resin 10nm or less and carries out spreading desiccation is 
formed, average pore is 30nm or less, and voidage is 50% or more and pore specific volume 0.5 
ml/g. Specific surface area can form easily the porous membrane of the translucency more than 
100m2/g above. 

[0027] the transparent membrane (color-material acceptance layer) which has the opening of 
above-mentioned a large number — for example, it can prepare on a base material as follows. The 



above-mentioned coating liquid for color-material acceptance stratification the silica particle of 
10nm or less of diameters of an average primary particle underwater — adding (an example, 10 - 
15 % of the weight) — a high-speed revolution wet colloid mill (an example — ) After carrying out 
distribution for 20 minutes (usually for 10 - 30 minutes) on condition that the high-speed 
revolution of 10000rpm (usually 5000 - 20000rpm), using a KUREA mix (M Technique Co., Ltd. 
make). It can obtain by adding a polyvinyl alcohol water solution (it being set to PVA of about 1/3 
weight of an example and a silica like), and distributing on the still more nearly same conditions as 
the above. Thus, the obtained coating liquid is a homogeneity sol and can obtain the color-material 
acceptance layer which has a three-dimensional network by forming a spreading layer on a base 
material by the following method of application using this. In addition, the water which is a solvent 
is evaporated by drying on the occasion of formation of a color-material acceptance layer, after 
applying the coating liquid of the above-mentioned homogeneity sol on a base material. When the 
spreading film reaches gelation concentration by this evaporation, wet gel is formed, further, when 
desiccation advances, porosity xerogel is formed, and the transparent membrane which has the 
opening of above-mentioned a large number can be obtained. 

[0028] Especially the color-material acceptance layer that is the transparent membrane which has 
the opening of above-mentioned a large number is excellent in ink receptiveness and transparency. 
The minute record which absorbs ink quickly by capillarity and has neither ink NIJIMI nor ink 
****** j s no t only possible, but in ink jet record, it can paste up firmly the color material in thermal 
recording, and the toner in electrophotography record. This reason is because color material etc. is 
firmly fixed according to the geometrical anchor effect to which color material and a toner go 
underwater in the pore of a porous layer, and originate in a three-dimensional network as that 
result In ink jet record, the thickness of a color-material acceptance layer needs to have the 
absorption capacity which absorbs all drops, and it is necessary to determine this in connection 
with the voidage of a paint film. For example, the amount of ink 8nl/mm2 By the case, if voidage is 
60%, film about 15 micrometers or more is needed. In in ink jet record, the range of 10-50 
micrometers is desirable. Thus, although the glossiness on the color-material acceptancelayer of 
the sheet for record obtained is also high, as for the glossiness (prescribed by said base material), 
it is desirable that it is 50% or more, and it is desirable that it is especially 60% or more. 
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EXAMPLE 



[Example] 

[0030] [Example 1] 

(1) Carry out paper making and dry, after carrying out beating of the mixed pulp of the production 
LBPK70 weight section of an opaque base material, and the NBSP30 weight section to Canadian 
freeness 300ml by the double disc refiner and adding the following ingredient to this pulp slurry, and 
it is the basis weight of 180g/m2. The stencil was obtained. 

[0031] 

Pulp 100 Weight Section Epoxidation Behenic Acid Amide The 0.3 weight section Alkyl ketene 
dimer The 0.4 weight section Cation starch The 1.0 weight section Polyamide polyamine 
epichlorohydrin The 0.2 weight sections Cationic polyacrylamide The 0.5 weight sections [0032] It 
is the sizing compound (water solution) of the following presentation in the obtained stencil by 
sizing press processing 30 g/m2 Impregnation adhesion was carried out. 

Polyvinyl alcohol 4 Weight section gamma-aminopropyl triethoxysilane The 0.05 weight sections 
Fluorescent brightener 0.6 Weight section Defoaming agent The 0.005 weight sections [0033] 
Subsequently, calender processing of the obtained sizing compound adhesion paper was carried out 
so that it might become 200 micrometers in thickness with a software calender, subsequently 
calender processing was carried out with the machine calender, and thickness was adjusted to 175 
micrometers. Corona discharge treatment is carried out to the rear face (wire side) of a stencil 
after that, and it is 3 the consistency of 0.98g/cm. Consistency 0.94 g/cm3 which contains 10% of 
the weight of titanium oxide after coating the thickness of 25 micrometers with polyethylene and 
carrying out corona discharge treatment to a right face (felt side) The thickness of 30 micrometers 
was coated with polyethylene and the opaque base material was obtained. 
[0034] 

(2) Presentation of the coating liquid for color-material acceptance stratification Dry type silica 
particle (7nm; 10 weight section refractive index: primary [ an average of] particle diameter : 1.45; 
Aerosil A300 (product made from Japanese Aerosil)) 

Polyvinyl alcohol (it is the 78%; polymerization-degree 4500; 3.3 weight section whenever 
[ saponification ] PVA440 (Kuraray Co., Ltd. make)) 

Ion exchange water A 136 weight sections dry type silica particle is added to ion exchange water 
(73.3 weight sections), the polyvinyl alcohol water solution (what was dissolved in the remainder 
62.7 weight section of ion exchange water) after making it distribute for 20 minutes on condition 
that 10000rpm using a high-speed revolution wet colloid mill (KUREA mix (M Technique Co., Ltd. 
make)) — in addition, it distributed on the still more nearly same conditions as the above, aqueous 
ammonia adjusted pH to 9.2, and the coating liquid for color-material acceptance stratification was 
obtained. 

[0035] The above-mentioned coating liquid was dried for 10 minutes at 100 more degrees C, after 
using and applying the air knife coater to the right face (on a titanium oxide content polyethylene 
layer) of said opaque base material and drying for 1 minute at 70 degrees C (5m [/second ] wind 
speed) with hot air drying equipment. Thereby, desiccation thickness formed the color-material 
acceptance layer which is 30 micrometers. 

[0036] The sheet for record with which the color-material acceptance layer was prepared in the 



opaque base material as mentioned above was obtained: 

[0037] In the [example 2] example 1, the sheet for record was produced like the example 1 except 
having used the following base material as said opaque base material. 

[0038] (1) Biaxial stretching of the polyester resin (PET) which contained the calcium carbonate 
with a production mean particle diameter [ of an opaque base material ] of 0.9 micrometers 15% of 
the weight was carried out t and it obtained to white polyester film of 3 and SRa0.17micrometer the 
consistency of 0.9g/cm. It is the solvent solution of the polyester resin which kneaded tin oxide 
50% of the weight to both sides of this white polyester film at solid content 0.3g/m2 It is the 
surface electric resistance after applying and drying 5x108 to 5x109 The antistatic layer of omega 
was formed. 

[0039] After carrying out corona discharge treatment to both sides of this film, melting extrusion of 
the high density polyethylene (consistency 0.960g/cm3, 10 MI=13g /, minutes) was carried out with 
the resin thickness of 30 micrometers using the melting extruder, and one antistatic layer top was 
covered with the resin layer of polyethylene (this field is called a rear face). Next, melting extrusion 
of the low density polyethylene (consistency 0.923 g/cm3, 10 MI=7g /, minutes) which used the 
melting extruder and contained the ultramarine blue of 15 % of the weight of anatase mold titanium 
dioxides and a minute amount on another [ which did not prepare a resin layer ] antistatic layer 
was carried out with the resin thickness of 32 micrometers, and it covered with the resin layer 
which has a glossy surface (this field is called a right face). 

[0040] After carrying out corona discharge treatment of the high-density-polyethylene resin 
stratification plane on the back, the aluminum oxide (alumina ZORU -100, Nissan Chemical 
Industries, Ltd. make) and the silicon dioxide (the Snow tex -0, Nissan Chemical Industries, Ltd. 
make) were distributed in water by the weight ratio as an antistatic agent one half (alumina ZORU- 
100 / Snow tex -0), and it applied so that it might be set to 0.2g/m2 by the weight after 
desiccation. 

[0041] The opaque base material was obtained as mentioned above. 

[0042] In the [example 3] example 1 , the sheet for record was produced like the example 1 except 
having used the following base material as said opaque base material. 

[0043] (1) The polyethylene terephthalate film with a thickness of 25 micrometers filled up with the 
silica of 3 micrometers of production mean diameters of an opaque base material 2% of the weight 
has been arranged in vacuum deposition, vacuum deposition was performed on conditions with a 
degree of vacuum of 10 to 4 torrs, and the vacuum-plating-of-aluminium film whose thickness is 
600A on the surface of a film was formed. The adhesives of the following presentation are diluted 
with ethyl acetate on the front face of this vacuum evaporationo film, and the coverage after 
desiccation is 5 g/m2. It applied so that it might become, and it dried in oven for 2 minutes at 100 
degrees C. 

(Adhesives presentation) 

Vinyl chloride / vinylidene-chloride / vinyl acetate/ 56 Weight section Maleic-anhydride copolymer 
Tolylene diisocyanate 37 Weight section Trimethylol propane adduct Epoxidation aliphatic alkylester 
(molecular weight 350 [ about ]) 7 Weight ****** was carried out and the film with a vacuum 
evaporationo layer was obtained. 

[0044] After carrying out beating of the mixed pulp of the LBPK80 weight section and the NBSP20 
weight section to Canadian freeness 300ml by the double disc refiner and adding the following 
ingredient to this pulp slurry, paper making is carried out and it dries, and it is basis weight 160 
g/m2. The stencil was obtained. Consistencies are 1.0 g/cm3 by the ASHIN calender. It adjusted. 
[0045] 

Pulp 100 Weight Section Sodium Stearate The 1.0 weight section Anion polyacrylamide The 0.5 
weight section Aluminum sulfate The 1.5 weight section Polyamide polyamine epichlorohydrin The 
0.5 weight sections Alkyl ketene dimer The 0.5 weight sections [0046] After carrying out corona 
discharge treatment of one side of the obtained stencil, melting extrusion of the low density 
polyethylene (consistency 0.923g/cm3, 10 MI=7g /, minutes) was carried out with the resin 
thickness of 30 micrometers using the melting extruder, and one field (right face) of paper was 
covered with the resin layer of polyethylene. Next, after carrying out corona discharge treatment of 
another [ which did not prepare a resin layer ] field, melting extrusion of the high density 



polyethylene (consistency 0.950 g/cm3, 10 Ml=8g /, minutes) was carried out with the resin 
thickness of 30 micrometers using the melting extruder, and it covered with the resin layer (this 
field is called a rear face). In this way, both sides produced the paper laminated with polyethylene. 
[0047] Next, the coverage after drying the polyurethane system 2 liquid type adhesives of the 
following presentation on the front face of the side which did not prepare the vacuum evaporationo 
layer of the film with a vacuum evaporationo layer produced previously is 3g/m2. It applied so that 
it might become, and it dried in oven for 2 minutes at 100 degrees C. 
(Adhesives presentation) 

Pori Bond AY-651A 100 Weight section (Sanyo Chemical Industries, Ltd. make) 
Pori Bond AY-651C 15 Weight section (Sanyo Chemical Industries, Ltd. make) 

This spreading side and the low-density-polyethylene side of the paper which both sides laminated 
with polyethylene were doubled, and heating sticking by pressure was carried out by pressure 20 
kg/cm. It produced. 

[0048] The opaque base material was obtained as mentioned above. The field which has a vacuum 
evaporationo layer is a right face. 

[0049] In the [example 1 of comparison] example 1, the sheet for record was produced like the 
example 1 except having used the PPC form (regular paper for electrophotography) as an opaque 
base material. 

[0050] A commercial cast-coated paper (trade name: MARIESUTO,; by Hokuetsu Paper Mills, Ltd. 
80 - 88% of glossiness, the U.S. tsubo 210 - 250 g/m2) is used as a [example 2 of comparison] 
opaque base material, and the coverage after drying the coating liquid of the following presentation 
on this is 5 g/m2. It applied and dried so that it might become. 

(2) Presentation of the coating liquid for color-material acceptance stratification Polyvinyl alcohol 
(it is the 78 - 81% 7 weight section whenever [ saponification ] PVA420 (Kuraray Co., Ltd. make)) 
Water 30 Weight section [0051] The sheet for record with which the color-material acceptance 
layer was prepared in the opaque base material as mentioned above was obtained. 
[0052] About the sheet for record obtained above, the ink jet fitness was evaluated by the 
following measuring methods. 

(1) With the ink rate-of-absorption ink jet printer (PIXEL JET; product made from Canon), the 
contact press of the paper was carried out immediately after solid printing of the black to the 
sheet for record (after about 10 seconds), and it judged as follows by the existence of the imprint 
to the paper of ink. 

AA: Ink was not imprinted by paper. 
CC: Ink was imprinted by paper. 

(2) viewing estimated the sharpness (an image — Sharp) of an image for the image printed by the 
sheet for record using the same printer as the sharpness above of an image. 

AA: Sharpness good BB:sharpness good CC: Poor sharpness [0053] The glossiness of the opaque 
base material of an example and the example of a comparison and the sheet for record was 
measured for the following business. 

(3) About the opaque base material and the sheet for record which were obtained in the glossiness 
above-mentioned example and the example of a comparison, it is JIS. According to the approach of 
a publication, glossiness was measured to P-8142 (75-degree specular gloss test method of paper 
and the paper board). That is, six test pieces were created, respectively and it measured using the 
glossmeter (a digital deflection glossmeter, Suga Test Instruments Co., Ltd. make). The average of 
the obtained measured value was made into glossiness. 

[0054] 
[A table 1] 
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**96»teW<*<, S-^-v^ ^»3?©jffct, tu 
i$ L fe «fc 5 tC-Y > * KlRtt« &$tT*& « *C3ta jiStt JE 40 

[00 0 9] 

r* t -5 y * x y h taiiffl h s fc«> tea* & 

c £ ic «fc 0 <Sft-e « 5 c i; A^JBJUfco 
[0 0 10] *«W±-Y , >*3>xy hEflU ft so 



J£/£-T£ c SERES'- h c i:£g 

ftfcfSo Wfc:, *«Wtt^>*5>xyhE»fc«fc»>H 

[001 1 ] 

¥*3 1 ftttT&tf 1 0 n mJWT©^U 
[0 0 12] ±IStiRfittr J I S P-8 14 2 (I 
[0 0 13] *«W©E»ffl'>-K0»Sb^^lB«ttT 

1) ^aw3d*(*w. efl-ss»<DK»&nsii!i<DaaD 

2) ^aq^dMfev. a«*SF»oi8w-6n««i©«BS 

n^.ffl'j©a®{cstt snfcjj? y * ^ > cws l < « 
^©fe#ss®©s^ 5 nsM©sstcaa» snfe^u 

5) ±E^SB^^*^ 

; e©fe»s§s©^?»ns®j©SBfc^itp,nfc^s 
WJI«-dtr 08F* b < t±MB# y < t 

*>~?j<Dm.mc&mnmtt t xf-^7-c 

7 ) ±Efi»SSJi^ 5 0-80 »%St8. 

8 ) ±E¥*§ 1 1 0 n mttTO^U 

fc*»tt«ffifcoaajt*< 1 . 5:1 — 10:1 ©ibb 

9 ) ±E¥«3 1 SCtt^fl^ 1 0 n m*?S Off S L < B 
3 — 9 nm) TfeSo 

1 0) liaSffSSI^ 5 ~ 3 0 n m©¥*9«@*W 
1 1) ±e^UA|Rtt?^ affifCl nm 2 mtcK>2~ 
1 2) lEta^ffli/- h >^ y h ffiT«S5o 
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nmW-8 - 1 7 4 9 9 2 
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coo 1 4] *««HogBSffls/-n4, ^awsam, 

COO 1 5] *«iH©3ESfliS'-h«\ 0>RtrFfB<DJ: 

it, ^mmv^rs^ kt&tft&mimfr&tisnom 

(PET) ftf)#'JlXf;l/«, -hn-fe;bD-X, -fe 
;l/D— XT-tr-r— hRtf-fert>D— XT-fe-r— h7*-U— 
hfot^n-xixf;^ lic-f'JXMx #y 

coo 1 6] wmxmi&mtvTmm-zixT^z. 
tsctms. & ^a 

ffi{c, XV *Uy jXDfr, £fcl±&mtiftZ:^-?2> 

coo 1 7] *«m«o^aw3a*«©»* C^mti^x 

it, a) *U*U7-f>3— h«t, b) #y*U7-f> 
7 7-r ;l/2» i: *<0*ffiteK» 6nfc*«»JB*» 6* S* 

a) #y*u7-f>3-nntLT«. Mt^tvmmic 

&VZnrctfV*Uy*>frZiZZ&mSfrZi3:%>t,<D 

v, mz.immw-4- 14943 2#i«bk:is«©is« 
«r-y-Y XT'i/xjaiL, zvmmicmfztircmtr* 



mm. -y-rxaK mtiwmm^ma^x, v>m-?zc 

ffi»c#y*U7-<>ftlf Lfflb3— r-f>^ (MX.& 
teJ:5aeHI"r*c:i:tc«toTsl«y*U7^^3-HS* 

Sis-rac #y*P7w vwkLTtt, 

»««*';ifi/>, ffi«Bfid?yx^-uv, 4?y7ntf 

5©i^irtW*L^, cn^^vti/7-fyo»f 

itt2 00OO~2O0OOOtf»$U\ <f'JtU7 
-f >«fig»<0»/P{i 15~50|i mtfffS L<,\, # 'J * 

P7w >«Ktf>»ctt, aero*, s^ma 

b) *'JtU7^yn-h • 7'7Xf7i'7-/;l/itU 
Ttt, efe7*5X?-v*7*/bAfc*©gffifc:»W-&n 

tfWMV3-2 1 4 3 4 3#^fB^OJ^^;l/->7A 

-g-Wtf y ixf;l/7 -r ;l/AO^®fc, — 7? tc»«S#y 
x^ix>Jl s r> -Jjtcmit?-* x 

So ±IH#y tl/7-f>3- h • 77Xfy ^y-ol'L, 
©7'7Xf7^7^Miiae77Xf7 ^7-T;l/i, 

X*-y*7V;W»tt, Miif, ±fB#'J v— fc&t8®ft 
*±%Ctlc£V (#Hf 3-76 7 2 7^9) , $5 

(,H±#y xxx;H»|gfptc^y x^ u vssoffl<o*y v 

cfc y (#£BS 5 4-2 9 5 5 O^ffi) fi^f 5 C fc*^ 
T^-5o ^•LT^y=i-^7'03-hJ±±fBa) 

c) Q&y^x?-? ->y j fr&t^commcmfzrirc 

&fH*S**fr«fcLTtt, 0O*tfWM5P6- 10 2 4 

2 ^4^Haa«<o?sa# y if p^M©satc^ii»^ 

COO 1 8] Cft£><D<pTa) tb) *W^b<, 
a) WJU\ *KWO^awaW3d«ft:M:, 7 0% 

wawsa^ojp^ti, wfcMffittftt^, 50-20 

Coo l 9] *«W<Dfi»«SB«TI3©J:5te«^ 



y^-ttTtt, *»tt«K*teffif 

;u (PVA) , -b;ia—z%kfflm (p<^;l/-fe;UD-x 

(MC) „ x^/Hr/l/n-x (EC) , tFD^if 
;M?;l/0-X (HEC) , HDV&tttf-jWtfru—T* 

(CMC) , ttz/WRXffyfz/it ; x— rvws 

^*ttS«Itl/T*yxfU>*^K (PE 10 
O) x ^'jynei/yt^K (PPO) . #Uxf 
U>^>j3-;l/ (PEG) atf*'Jlf-;H-f^ (P 
VE) fLT7^KUftli75 KtS***TT«« 
BtbT*'J7^y/I/75F (PA AM) fe«ttf#ye 
x;l/t!nu PV (PVP) ^SCtfffti, S 

fc, mtttsfc bT*^#*^i^k**rr**U7*y 

«:ftt5#'J7'J;l/75y (PA A) , ^'JxfUW 20 
5> (PEI), X^Mt#U75F (EPAm) , 
XV ex;Hf«J ^yM€7f>S%W3 C fc#T-£ 

[0020] a^sH-ptt, mmtm^Ft Lxw-m-^m 

1 0 n mfclT (#£ b < it 3 — 9 n m) ioW 
[0 0 2 1] ^y^Sm*. Sffi©^y-;l/fi&c<fc3 

n*ffi«T?aft"rs*tt (7— ritekv-y^^f 40 

Wteffi«*^jSvNH33?7B»ii*^ bS < jffS b 
S&lS^#7j<~>y*£D^l±. 5~8ffl/nm 2 t^<^ 

^MfifcaBR (7 y- h ) b* < % y 

#©i§1=r«2~3<I/nm 2 £'>&t,^ fflfc&JStii 

^2ftX&o so 



#P^¥ 8- 1 7 4 9 9 2 



[0022] mm$m?tvxi±. ±E^u*«nt?w 
k ??7^-y ^-r f. Mn-ftMK ese. 

[0023] coe»s8»*±fcbT*j*"rss/y* 

?o»fiWt*K«)S»»c*a©^««a. phmk$.i& 
isaK*»*sBwe«aoiii®igttBij*«fflbTt«t 

»^>Tfe**Hjebw*tt*]S«>*BWTjeisft?w*ffiffl 

[0024] iMSGM&mmwemt. ±ta«f 

K. fc«»^S**tr*»MKtt*^« (ttffK) 
(7*;W0 ±tc^flj, to«Ma»^r* c 4: 

^-T7=i— , XMXn- £ — , 'JA-Xo-;l/3 

#T?#3o ^j®l±s -11^5 0-1 8 0X^0. 5 — 
3 0»ISS4fcnSo «WWaft«»c«fe5Jt«fl<HKiB1f 
(!fSL<(i> 5 0 — 9 Ot; (I«3~8m/i) ) 7? 
0. 5~3#IB9H»bfc8L SteJ*«Wffiia ($f$b< 
H\ 1 2 0-1 8 0°CT'5~2 03118) -tfttMM-S C i: 

[0025] &tt&mm<Dm\zwm*fa±.i£*k% m 

(Cffi^fbJS 0? S b < (±^<tS 7 0-9 0%) PVAtf 

-;i4MMc8lSdS£J8 bT, y ^ffi^ ©-^JcfiT * 
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ns 0 cntio, *sm$<D-&^mm(Dmt&®mtfWi 
co o 2 6] ±E6»a$M (#»os»*WTsaw 

Bt) fci\ ^y*l^?fc#»tt«»©Jt* (PBlt:7j< 

trass!* st®« «MM«i3fc»» *^#<a 

1. 5 — 1 0O®HAW@T^5o WKOHP^-Ol/A 
feOv PBJfctt5«T#Wfc#8:L<. *1t42/9&x. 

v hyv>z-T*T£m'C>i'Wt&&ttmz>%>ici±p Bit 

« 2 U±**Wfc#$ b < , ft:? T P B itt± 2 — 5 

1 0 n mWTOfttTkS/ U * bykmmMm* P Bit 

^ 2 - 5 ■e*»»*fcss£te*raL«6*wa»Lfc*3-, 

»J&£n. ¥i$Sffl?LA< 3 0 n raWT, £$$SA< 5 0 %fit 
±, fflHik^m o . 5ml/g «±, Jfcg®S*< l o o 

coo2 7] ±iB^»o^Hi**-rsawj» 

(01 10-1 5BM%) > Ba@fiSS3n^F5;l' 
Ms ^UTS-v^x (iL-f^^ 0HQ 8) ) 30 
£ffl<^T. m*.lfl 00 00 r pm (M^it 5 0 0 0 — 
2 0 0 0 0 r pm) <Dflffla*&>*ft? 2 0#|ffl (ffl# 
ttl 0-3 0^*8) *'Jtryl/7*3- 
(09, 5"J*Ol/3a(E<0llOPVAi:4 

SCfctCfcDWSCfcA^tSo ccDid tctTfC-n 

7;l'*^f>'^ , 7- 

* =f-* yffitf U 7 * U ;U7 3 F 
Co o 3 2] i^tifeglk:, Tieofflmotr-i'XSU 

c*»«o *y-'(i?>-!?zn'xmmtc£'), 3o g / m 

#Ue-;b7;I/a— ;U 
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So 

Co o 2 8] ±ia#*offi«i*#"r«awBn?*sfea' 
tc^>tr*mzvR^>?-iv^^^ com 
swess„ toasti. few-^h-^— tfi&RMmvm 

■TS^T'feSo 6ttfi&M4>J|JPii. -fV^fiyhE 

ttasa^TByR-r s f£tt©®iR#a* t o& 

SA*fcSo H*.HW 8n 1/mm 2 

6 0 %T*fen«i^J 1 5 ji mJW±cOMA^i2^t ^ 
5, ^Vi'i'x-yMBi©^©^, 10 — 5 0ji 
m<D®HA<$?3:Ll,\, tKDidtcLTff&nSfBSffl^ 

C t £ L < . #fc 6 0 %&L£V3b Set AW* L 
CO 0 2 9] 

co 030] mmmii 
( i ) ^mm$&w<DftWk 

1 b p k 7 ommut n b s p 3 onm%t<Dm&'wy 

%: &7)\<7* -f X * U 7 7 ■< i— «t D * f* 7 > V V 

— ^.x 300ml {c0r$?u co;^yx7 u — tcTie 

©tt«*S!tPL7£a, »«LTKj»U «180g/ 
m 2 ^DJCSiffi^fffco 
COO 3 1 ] 

i o o aagp 

0. 3 BMP 
0. 

1. os«gp 

u> o. 2aagp 

o. 5aagp 

2 ^S#»*-&feo 



4 a»gi5 

0. 0 5MftgP 

o. 6 aagp 

0.0 0 5Mgfl 
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[0033] %i^t\ mt>tirzv-^xmttm$&.z, 

YftUZ/jt— (ci»3iP$ 2 0 0/imi:^:^J:9{c^l/^ 

SLTWS^l 7 5fimte9ISL;fco ^OgbtSCiifiOH® 
C7-Y-V-iB) £3DtMML, ^fiO. 98g/ 
cm 3 <D^Ux^lx>^2 5 jtmOjP£fC3 — T'-fZ'? 

(2) fettS&Jff&jgffl&^OilSjfc 



1 0fifi%CD^{tf-^V^-§-Wr«mS0. 9 4g 
/cm 3 0#Ux^U;/:&3 0 n m<Dm-£Ku—7- J y 

fit, ^^^^^fffco 

[0 0 3 4] 
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1 OSMgP 



1.45; X7n-»A 3 00 (B#7xns?;l> ($0 
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#U lfx;l/7;t>n— ;l/ (*WbflE7 8 % 
P V A 4 4 0 («) SI) ) 

eaS"J*f»tt?*, -<*>2flS»* (7 3. 3 MSP) 

X (XA • 7-5 -vi> («0 CD ) *J§i^T, 10 0 0 

0 r pm®^?2 O&HKMRS-efeffc #U tfx/l/7 
;l/r3-rt/#afiR 6 2. 7M35fc 

*ff*V\ 7>^r-77j<T*pH^:9. 2fcf|^LT, 

[0035] ±iaMJ»t*, «HE^aw3a<M*©fe«>T 

(fflS 5 m/t» Tf 1 *Mffll£j»bfca. Sfc 1 0 0 °CT' 

1 oaHMHftLfco cnfcJ: 9ftttHJ*tf3 0^m©fi 

[0 0 3 6] ±f20<fc'5fc:LT. f?awSl#»<cfeW« 
[0037] [Hflfeftl 2 ] H»J 1 tefc^T. MISERS 

[00 3 8] ( 1 ) ^» W3£Jf»<0ff H 
Vi^ttSO. 9 (im©KiM>"7A4 1 5li%M 
Lft#'Jxxf;« (PET) £r-«@{tfiU SSfi 
0. 9g/cm 3 , SRaO. 1 7/im©fi6-f'JXX 

■r;l/7 A> A{ct#fc 0 c Ofifetf U xxf;i/7 w ;l/ A© 

wsfc N mit®%:5 omA%mmvrz#vx.x7->i'®m 
<Dmmm*ffi&ftvo. 3 g /m 2 se^ sa&Lifc 

ttu Sffi«£(fi*v&5x l 0 8 ~5x l o 9 QOffiBft 
[0 0 3 9] co7-<;VAOfflffil!:3ntftfj!!a*fT 
(^•g'J^Sc) 

*fte=.;i//*ftif xu fy/ste^^/ 



40 



■-&S4 5 00; 3. 3BS8P 

1 3 6a«SP 
SEO. 9 6 0 g/cm 3 , M I = 1 3 g/1 0#) 
flgJ9 3 0 n mT*mmiii Lit, -7?0^ttRS±«±S: 

> C*jg0. 923g/cm J , MI=7g/l07» 
S:l§JjSJ¥3 2 MmT'^UiftbbLT, 3tJRBn*#TS» 

[0 0 4 0] SBO&&fistfy x^Ui/ffiflgJiffi^n 
tSMilft^ «W»ikSUi:LT»fl:7rt/5x«>A 
(7;i/?^-y-;l/- l oo. B*{b¥iH (80 13) a 
tf— IMBl* (X/-f-^X-0, Hf(t¥ll 
(«0 SD %MUtT? l /2 (7;l/5^-y-;l/- l o o 

/x/-T'^x-o) t-zMc#U[Lt\ 

[00 4 1] ±fe©J:?J;:LT, ^Sifl3aSf*%»fco 

[0042] immm 3 ] 1 k^t; tute^a 

[00 4 3] ( 1 ) ^SiPi3a$flMDft« 
¥i3te@3 Mm©^y#*2fig%7t*Lfdg£2 5 /t 
m^iJx?l/yfb7^l/-H7-f;l'A%^irt 

tcEHLTJl£Ai o-< y—;i><ogift-eM&Mm*fti3: 
oTs 7-r;bA«aBtc^?^6 0 0 AOZ^Sx^A 
jS&MK*JBj«Lfco CO^*BM©:g®fc N TiB©ffl/£© 
»3HJW*B»x^-;l/-p««!LTSaftaoa*«^5 g/ 
m 2 tas^dtea^u 10 0TC?2»H*-^>? 
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Iff 



h v u>^v->y^— h<o 37 

X^MtHI[7M;HXf;l/ (t>?1»3 5 0) 7 M«g& 

[00 4 4] LBPK8 0Mg|5fcNBSP2 0Mg|5 so v 1 ^ 7 >7 V 3 0 0 m 1 {COP^L, CO A;V^X 
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(8) 



<8M¥- 8- 1 7 4 9 92 

14 



si 6o g /m z <oim&zmrco mmt7i/y*MV> 

#l>7 5 HsK'J 7" 5 >x if* n;l/fc K 

[oo4 6] mznrcmm<Dftwz3zii-imMmvrc 

9 2 3 g/cm 1 N MI=7g/l 0#) *Wgj* 3 0 

»*ffl^TffiBS*Ux^U> (SSO. 9 5 Og/c 
m 3 : , M I = 8 g/1 0#) Zmmm 3 O M mt»»«H¥ 
(SaWJfflJS) 

^V#yFAY-6 5 1 A 

(.^mmx.m cm «) 

#V#VKAY-6 5 1 C 

»«0fgSgft>1?'J x^-UCffifc Jfc^to-&T» ffi*20kg 
/cmfilliEfLfeo tfMLft, 
[0 0 4 8] ±EO«t5tebT5FaWj£Kp»«r»fco ft 

[0049] [it«<w 1 ] mam 1 fc^r, jrwes 
fttet lt p p cffl^s (wywHSiias) %fflvfeJM 

(2) fe*fSS*Jg«fflJ6*»©ffl« 
^Ulfx;I/T;l/3-;l/ m<£&7 8~ 
PVA4 2 0 («0 H) ) 

[0 0 5 1] ±IS©<i;dfcLT. ^>gBj§3yf#:fc:fe#§ 
[0 0 5 2] ±ET*f#£ftfcfEg^>-Mco^T> fit 

(1) -O^RiESfi 
-T^^x-yF^'J^- (PIXEL JET;^t 
/V (SO SO K<fc!K feiiffl^-h^OllcD-'^Er)^ 40 

AA : «fc-f ^Jrhmmttltefr-D tc a 
CC : HHC'OJrtm'mZtllto 

(2) ■ffKDttft? 



^HCA9 1. Og/cm 1 KRSELfc. 
[0 0 4 5] 

1 0 0 sbbp 

1. 0S*SB 

0. 5«figP 

1. 5 MSB 

y> 0. saaas 

0. 5 MSP 

[0 0 4 7] ^tC, jfcfcfHH LfcSfeWItt f7-i- JV1±<D 

* vszift^-i' yosw»j*«sia©a^a^ 3 g /m 

2 fc*««fc?fca*U 1 0 0°CT-2^-K^— 7>T^ 
1 0 0 M8B 

1 5 «asp 

ftt±Slflfc0!l 1 t mffilc L TIESU3 ~>— h ^rfFHi Lfc c 
[00 50] [J±&0IJ 2 ] ^jgW^df ft fc LTTUS6^^ 
tXh3-h« (9fi«:viJx7K Oft) 
IS! : JfcjWSf 8 0 — 88%. ^2 1 0 — 2 5 0g/m 



8 1 % 7 Mgg 

3 0 a»gp 

BB : fHft^Rl 
CC : 

[0053] iiiH^cfjtttmo^aqa^ffc&tfEM 

(3) ftiflfi 

JBS'-MCO^T, J I S P-8 1 4 2 OK&ttKfft 
0 7 5JSM®^iRSK^iS) fciatt<035fj£tefi!oT^ 

U ftjWSth JWEflJfcJRth x^K^fil (ft) 

[0 0 5 4] 
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